Nitric oxide regulation of gonadotrophin secretion in prepubertal heifers1.
Mechanisms responsible for the pulsatile release of gonadotrophin secretion in prepubertal heifers are not fully known. We have shown that an excitatory amino acid agonist, N-Methyl-D,L-aspartic acid (NMA), induces an immediate release of luteinizing hormone (LH) and follicle stimulating hormone (FSH) in prepubertal heifers. Nitric oxide (NO) has also emerged as an important regulator of LH release in rats. This study was designed to test the role of NO in the regulation of gonadotrophin release as well as the possible mediation by NO of the effects of NMA and gonadotrophin releasing hormone (GnRH) on gonadotrophin secretion in heifer calves. In experiment 1, four groups of five prepubertal heifers (33 weeks old) received one of the following treatments: (1); N-G-nitro-L-arginine methyl ester (L-NAME, a NO synthase inhibitor, 35 mg/kg, i.v., once); (2) NMA (4.7 mg/kg, i.v., once); (3) L-NAME+NMA (as above); and (4) Vehicle (saline, i.v.). All heifers in all groups were also challenged with a bolus injection of GnRH (10 ng/kg, i.v., once). Blood samples were collected every 15 min for 10 h. L-NAME was injected after the first blood sample, NMA after 2 h and GnRH after 6 h of blood sampling. Administration of L-NAME alone, suppressed the spontaneous pulses of LH (P<0.04). Heifers in the NMA group responded with a significantly greater LH release than did the heifers in the L-NAME+NMA group (P<0.05). Following the GnRH challenge, heifer calves treated with L-NAME or NMA had higher LH pulse responses than the controls (P<0.05). In a second experiment, four groups of five heifer calves (34 weeks old) were given one of the following treatments: (1) L-NAME (as above); (2) L-arginine, a NO precursor (ARG, 100 mg/kg/h, i.v. drip infused for 6 h starting 2 h after first blood sample was taken); (3) L-NAME+ARG (as above); and (4) Vehicle (saline i.v. bolus and drip for 6 h). Blood samples were taken every 10 min for 8 h. Administration of L-NAME suppressed the pulsatile release of LH and FSH (P<0.05). Compared to the control group, infusion of ARG by itself did not change the pattern of LH secretion (P>0.05); however, in heifers given L-NAME, ARG restored a normal pattern of LH pulses, similar to the control values (P>0.05). It was therefore concluded that NO is involved in the regulation of LH, and possibly FSH, secretion and that NO may mediate, at least in part, the stimulatory effects of NMA on LH, and to some extent FSH, release. The responses to GnRH led us to suggest that NO may have inhibitory effects on the pituitary and NMA may have increased pituitary sensitivity to GnRH.